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nelwork and. when d i e m  I )  ~providerl. tllal 11 Ine pnred high Wi lhwt  access ti' 
' I , ,  

effect b e t w e w  RCEe26 ID !he exlsrrng netw,, 
rlPtworL / h e  L'LliS. the Federal co,,mllnic 
Consrrss Jisdgrrr !Wile !hu dcbrte over ~uibundlrd elrlnrnb does not lark ui 
propaganda or vcme What I S  rnirring ham the debale is m y  semblance of 1 
thearetical hamework witllin which to analyze the i k s m  and. perhaps more 
disturbing. a dearth oi empincal evidence.' We attemp1 to addrerr these nvo 
shormmbtgs in th is  paper. 

l l i r  paper is organized as follows. h section n. a two-stage. gametheoretic 
model Of switch deployment is presented. n l r  theoretical analysis. though 
Simple. illUimatcS the diifimlry in finding m ~ m d i g u o ~ ~  relationship between 
nehvork B C C ~ S E I  prices and CLEC facibtim depioymeni in section m. the 
rmplncal model 15 derrrihed and the rrsdlraummarired Concludingcamments 
are provided in Scuon 1V. 

11 Concephlrl Framework 

Ln order to a 5 5 e 6 ~  the impact of unhwdled network element r a m  on swi l rh 
deployment. we develop an economic m d e i  h the brm of a two-stage game. In 
Stage 1. firm- cheo~e whether or nut IO cnlcr Ute market Theti. in Stdgu 2. hmm 
choose how much switching to selfkupply As is ~ s t o m q  with iwaslage 
madels, the d e l  iS solved backwards 50 that  h e  Rrsr decirian Io evaluate is 
how a firm s e k ~  iis optimal invesmwni in swithing. 9. given that 11 enters in 
Stage 1. For shplidly, i i  is assumed thsi fi- are rymmetric LI "nit. hul not or 
P S I .  and that entcy does nat affect the retail mwpin. 
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1. lnhoduclon 

The BeU Operating Campanics ("ROCr") have recently launched a new 
campaign a.gainst the wholesale price3 for unbundled elemcnts ("ITNEB") set 
under Uie Federal Communica"onr Co-raion'r COSI standard -Total Element 
Long RWI In=emenlal Cast or TELRIC. According to the Bells. TEL.RIC prices 
set by Slate co rn i s ions  have no neius to the BOCr' ncrual forwmd-looking 



























Unbundling and Facilities-Based Entry by CLECs: 
Two Empirical Tests 

Gecrge 5. :;ord, Ph.D., Adjunct Fellow, Phoenix Center for Advanced Legal and Economic Public Policy 
'tuiiiei. &,!shington, DC, george.ford@telepolicy.com. 

Micilael D. Pelcovits, Ph.D., Chief Economist. MCI-Worldcom Inc., Washington, DC, 20006, 
~~~~ 1-iic! i a J  - ,E;covits@wcom.com. 

: -h!s paper, the determinants o f  the provi- 
s i o ~  l ; f  facilities-based lines by competitive 
I n c x  fxt: hange carriers ("CLECs") are examined 
usirig .iota collected by the Federal Communi- 
cat i ' in~.  !:onmission and the entry decisions of a 
large, :ac:lities-based CLEC. The multiple 
r r g r e s i ~ r  nodels are based on the economics 
of e:it-y, cmsidering both the effects of market 
size anti ,,unk costs on provision of facili- 
t;es~ based \emice to end-users by CLECs. 

CLo,wing  Martin (1988), Sutton (1990) and 
Beaid ai,d Ford (2002), the extent of facili- 
t!es based m t r y  by CLECs i s  assumed to be a 
posicive related to market size and inversely 
relaled 1.0 the  fixed/sunk costs of entry.' Size is 
measured as the total  revenues of the Bell Op- 
erating r:ompany I"B0C") i n  the state (S/ZQ i n  
millions of dollars. Sunk cost requirements are 
assurnrd to be inversely related to the density 
ol rr,arkt-t size, measured as BOC total revenues 
per S C U H T ~  mile (DENSE). The percent of the 
state'! Flopulation living in metropolitan areas, 
anoiher 'neasure of density, should also reduce 
the ~ u l i k  costs of facilities investment 
( M E ~ - W F ' )  ,: 

.- .. ~~ - 

  he equiiibnum number of firms in an industry. 
,v. r.rn ~ , e  ur i i ten as N = (SIE)o.m, where 5 is market size 
ard i :s iu i ik  entry costs. See. e.3.. JOHN SUTTON, SUNK COST 
ah0 MARK€- S m u C X R E  (19901, Ch. 3; T. Randolph Beard and 
:eoree Ford. Competition in Local and Long-Distance 
rdecm'ni,nications Markets, in INTERNATIONAL HANDBOOK OF 
TELEWWLN~CAI~ONS ECONOMICS, Volume I (Gary Madden ed. 
2002! . m a  STEPHEN MARTIN. INDUSTRIAL ECONOMICS: ECONOMIC 
4NAL" 18 INC' PUHLIC POLICY (1988). a t  197.98. 

R .N a facilities-based entrant, has limited is 
enrn :o 't e .lost densely popdated markets rRCN 2001 
10 K: 

The unbundling obligations and the compan- 
ion pricing standard for unbundled elements 
may influence facilities-based entry in a variety 
of ways. So, the unbundled loop (highest den- 
sity zone) and switching price in the state 
(PLOOP, PSWIJCH) are included as regressors in 
the model. 

Positive signs are expected on the market 
size and density variables (SIZE, DENSE, and 
METPOP). No a priori expectations are made 
with respect to the unbundled loop prices, 
since either a positive or negative sign i s  con- 
sistent with theory - element prices are arn- 
biguously related to market size and the (ex- 
ogenous and/or endogenous) sunk costs o f  en- 
try.' Lower element prices, for example, may 
lead to more intense price competition and/or 
indicate a more favorable regulatory environ. 
ment. Complementarity between elements and 
facilities may assist facilities-based entry by 
expanding market size or reducing entry costs. 
Additionally, unbundled element rates are es- 
timates of average incremental cost a t  rnini- 
mum viable scale. Thus, the element rates may 
serve as reasonable proxies for the average 
cost of duplicative n e t ~ o r k . ~  

' Facilities-based entry is  more common in dense 
markets, and loop prices are lower in dense markets (which 
is expected). me average loop price in the five Largest 
CLEC facilities-based markets i s  about 30% less than the 
smaller markets (means difference t-s tat  - 2.72). If the 
density measures in the rqression do not properly account 
for the total influence of density on entry, then the sign on 
the loop price may simply arise from this correlation, and 
not causation per se. 

Cost equivalence i s  not required, just correlation. ' 

Ford & Pelcovits . . . 1 
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-:lid iy Beard and Ford (2002) and Ekelund 
in. ?,?id ,2002) snow that that entry usins un- 
' >wdI% rements i s  higher in  markets where 
-le nlrnl ;rice5 are lower (i.e., element de- 
.ia;idc. s l o w  d ~ w n w a r d ) . ~  Thus, the relation- 
..hi;. belwren entry via elements and facilities 
,lis,, 5 measured by the coefficients OF the 
eIe,nt  nr pi ices.' 

-he 5sr:mated (semilog) regression equation 
, ~ ,  

where a!l ;ne X ,  are measured a t  the state level 
I (EO'.: daca only) and E i s  a well-behaved, 
eco:lo;netr!c disturbance term. Two vintages of 
the oependen! variable data (Dec-2000 and 
junt?-:001 I are used to estimate the equation. 
Eat;) liriitations produce 62 usable observa- 
tlonc. 

7 

'-he .quantity of CLEC facilities based lines 
rFBBI~) i s  compiled by the FCC (Form 477 data]. 
Marice: :izr (YZQ i s  provided by ARMIS 43-04 
(fear 2000). Square miles and metropolitan 
pop,ilation are census data. The loop price 
(?LOOP) i s  the loop price for the highest den- 
s l t y  z m e  (Gregg 2001).' Switching element 
price 'switching and transport) i s  based on in- 
dividual element prices from interconnection 
agrPerwnti and state tariffs. 

!'he ,esiilts of the least squares regression 
are juinimarized in Table 1. The R-square of the 
regres5ion IS 0.83, so the model explains 83% o f  
the #ariation i n  the dependent variable. A l l  

-. . ~ - 

-:'. R Beard and G. 5. Ford, Make or Buy? Unbun- 
dled :lc-nrmtr as Substitutes for Competitive facilities in 
[:,e L X G I  :Excl!onge Network (June 2W2) and R. B.  Ekelund 
J r ~  ar,d I;. i. Ford, Preliminary Evidenceon the Demandfor 
U,vbwdlrC Ei+'menrs (June 2002). 

I,muitaneity bias precludes the estimation oi  one 
tyoe > I  .:Ll:C output (facilities-based, elements, resale) on 
arother. without an eitimation technique that properly 
ICCOLIII! i i i r  the joint determination of the two series. 

9-ellminary regressions indicated no statistically 
jignificat:r lifterence between the output levels of the two 
vir; tage5 

8,111 Jack Gregg, A Survey of Unbundled Network 
Eiemfor Wcei i o  the United Stotes (2001 j .  

variables but DENSE are statistically significant 
at the 2% level or better in a two-tai l  test. 
DENSE is statistically significant a t  the 8% Level 
in a one-tail test. Ramsey's RESET test does not 
indicate that specification error i s  a problem 
(22% significance level), but  White's test re- 
jects homoskedastic disturbances (4% signifi- 
cance level). Thus, White's standard errors are 
used t o  compute the t-statistics reported in the 
table. 

Al l  market size and sunk cost proxy variables 
(SIZE, DENSE. and ME7POP) have the correct 
sign (positive), and only DENSE is not statisti- 
cally significant a t  standard levels (for a 
two-tai l  test). While unbundled element prices 
may influence facilities-based entry in a variety 
of ways, the regression results indicate that 
unbundled element prices have negative and 
statistically significant relationships to facili- 
ties-based entry by CLECs. The estimated elas- 
ticities of primary interest include 0.48 for 
SIZE, -0.43 for PLOOP, and -0.55 for PSWITCH. 
A 10% increase in the loop rate, for example, 
reduces CLEC facilities-based entry by about 
4%. The elasticities of demand for the elements 
themselves are elastic, averaging about -1 .5.9 

Table 1. Least Squares Results 
Vanable Coef. Mean 

(White t-stat) (St .  Dev.) 
Constant 9.84 

SIZE ~ ~~ 

(11.45) 
DENSE 0.003 

2.39 
(2.10) 
21.27 ~ ~~ 

(1.45) (25.87) 
METPOP 2.35 0.75 

(3.85) (0.15) 
PLOOP -0.032 

1-2.31) 
12.55 
14.22) 

PSWITCH -0.035 13.73 
( -3 .13 )  (6.14) 

FEE 154,018 
(173,971) 

R' 0.82 
White F 2.41 
RESET F 1.M 

In an alternative regression, the entry o f  
RCN Communications in particular markets 
(states) is evaluated. RCN is  the largest facili- 

Ford & Pelcovits . . . 2 



- i? :t ciet! provider of telephone: cable, and 
\ i \ ~ = r v e ~  wrvices to  residential subscribers. The 
. c : ~ i c v y  provides sewice to  more than 
;m~-~-! i~, I i t I i i  subscribers i n  six markets: New 
'01 k .  %jsachusetts, Pennsylvania, Illinois, 
':aiifr.!-tnia and the District 01 Columbia." I t  i s  
- v c ; . ~ t  t ot'ng that about 12% of RCN's end-user 
,;ei-.icr i s  provided over incumbent local ex- 
-h; i r e  fa-i l i t ies. ' '  

X W  s ':ntry into a market i s  indicated by a 
:IUI~IIVV variable equal to 1.00 in the above 
: IS :W vra:Kets, 0 otherwise (DRCN). The Same 
*rxtia.:atory variables are used with the e%cep- 
riel c t  "SWITCH, ,which i s  excluded because the 
i n i s s i r  vslues for the variable reduce the a l -  
: e a j y  sinail number of RCN markets. 

A ~ o t a l  o f  48 observations are used to esti- 
ma'e the probit equation, and results are 
wmmar ized in Table 2 .  Reported t-statistics 
arc traseo on robust standard errors. The 
McF'adden R-square (likelihood ratio index) for 
the pi.ohit i s  0.75 

3s befcre. size i s  found to positively influ- 
r n t ~ r  etitrf, whereas sunk costs reduce entry. 
3ot-: >/Z€ and DENSE are statistically significant 
a t  i tancard levels (MnPOP i s  significant a t  the 
10% level in a one-tail t-test). The probability 
RC:i r.n;ers a particular market i s  negatively 
related to the unbundled loop price (PLOOP)." 
7hF P,.CJOP variable is  statistically significant a t  
betre! tnar? the 5% level. 

Table 2.  Probit Results for RCN Entry 
Variable Coef. Coef. Mean 

(t-stat) (t-stat) ISt. Dev.) 
Constant -6.03 -10.52 

(1.15) (1.80) . .  . .  
SIZE 0.54 0.32 1.79 

(2.83) 12.44) (1.95) 
DENSE 0.001 96.06 

(5.05) (521 .O) 
METPOP 8.49 14-48 0.68 

(1.29) (2.021 (0.211 . .  
PLOOP -0.42 :0.39 i3.47 

(-2.28) (-3.06) (4.87) 
DRCN 0.125 

(0.33) 
McFadden 17' 0.75 0.68 

The District of Columbia i s  a clear outlier 
for the DENSE variable, and a RCN market." In 
an alternate specification, DENSE i s  excluded 
as a regressor. In this regression, METPOP i s  
statistically significant a t  better than the 5% 
Level. The coefficient on SIZE declines siightly, 
but the PLOOP coefficient i s  not materially al- 
tered. 

These estimated regressions indicate that 
CLEC facilities-based entry i s  positively related 
to  market size and inversely related t o  the sunk 
costs of entry. Both regressions indicate that 
unbundled element prices are inversely related 
to facilities-based entry. While the exact de- 
terminants of these inverse reLationships can- 
not be determined (by these models), the re- 
sults indicate that, on average and other things 
constant, higher element rates are associated 
with a reduced amount of facilities-based entry 
by CLECs. 

DRAFT: July 22, 2002 

" :Clv 2001 10.K. Because RCN is the incumbent 
ooer i to' II i t i  New Jersey marken, we exclude New Jersey 
as a ,~iar~kr't ic which RCN i s  an entrant 

i.Cb 200i.  3 Qtr 10-p. 

-!hr average imp price in RCN marketS is about 
63% ~ ! t i e  average loop rate in other marketS (means-dif. 
fere:,:e 1 i 2.57).  

" The sizeable increase in the standard deviation of 
DENSE (relative to Table 1) is attributable to the inclusion 
of the District of Columbia. 

Ford €f Pelcarits . . . 3 



Preliminary Evidence on the Demand for Unbundled 
Elements 

Rsibert B. Ekelund, fr., Lowdrr Eminent Scholar, Deparhent  of Economics, 
A , i b m  Lrniversity, .Alabama. 

Gzorge 5. Ford, Adjunct Fellow, Phoenix Center for Advanced Legal and 
E , ~  onomic Public Policy Studies, Washington, DC, george.ford@telepolicy.com. 

The Telecommunications Act of 1996 requires incumbent local exchange carriers 
to lease eiements of their networks to competitors to promote competition in 
mkmopolv markets. Prices for these elements are set by state regulatory 
;~,~;-nmissions based on estimates of cost. The development of competition and, 
cmisequently, the success of the Act depends on UNE prices since demand for 
urbundled network elements (WNEs) slopes downward. This note provides the 
k t  empirical evidence on the demand for UNEs. 

rki date, the most successful form of competitive entry using elements is the 
L'?:"JE-Platform - a combination of unbundled loops and end-office switching, so 
J U ~  analysis focuses on that entrv mode. A reasonable approximation of the 
xitinary demand for UNl-Platform is 

.vI-,ere Q is the quantity demanded of loop-switchjng combinations in state i, P is 
,ht regulated price for loop-switching combinations in i, Z is a vector of other 
:actors that affect demand in i, and E is the disturbance. 
.nclude: (Z,) total demand, measured as the local service revenue in the state; ( 2 2 )  

iht- percent of total, analog switched access lines serving residential customers; 
tZ,i a dummy variable for New l'ork and Texas, both leading states in the 
,rc,motion of competition; ( 2 4 )  a dummy variable if the incumbent is allowed to 
sruvide interLATA long distance (AR, G, MA, MO, m, OK, PA, m,); (zs) a 
~ l ~ r m y  variable if the installation charge to competitors for the element 
'. ombination exceeds 550; and (26) a dummy variable for the dependent 

i 'oimunications Commission provides data for Q, ZI, and ZZ, and all price data 
L. provided by Z-Tel Communications. 

Variables in Z 

ar!able's date (0 for June 2001,l for December 2001). The Federal 

A w N telepolicy.com 1 
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7 2 eshmated regression LS 

hQ=6.1-2 . ; .hP+O.3  h Z l  ~ 0 . 7 5 . 2 ,  +2 .7 .Z3  +0.33.Z4 -l.O.Z, 
+ 0.15 ' z, + E  

(2)  

'Yekits from the least squares estimation are excellent. Tne Rz is 0.68, and 
N<a!nsev's RESET Test indicates correct speckcation. The variables P, 2 3  and ZS 
, ,rc statistxally sigruhcant at  the 596 level (t  = -4.84,4.43, -2.10), and ZI at the 10% 
.a r.1 i, t = 1.66). The (derived) demand for loop-switching combinations increases 
I:> ::>tal market demand, is higher jn New York and Texas, and declines with 
l i ~ n  mstallation fees. Other variables show no effect. 

-!ht, own-price elasticity of demand is in the elastic regon of demand (-2.7), as is 
h e  enhre 95% confidence interval (-1.6 to -3.84). The quantity demanded is 
h i p l y  sensitive to price, and state regulators that set higher prices are reducing 
>uhjtantially the leve! of competition provided over the UNE-Platform. This 
resiilt suggests that competition is inhibited where the prices of elements are 
k i g i  These estimates should assist state regulators in assessing the impact of 
element rates that are typically determined in complex and adversarial rate 
i,rc!zeedings. 

F orihcorning in Atlantic Economic Journal, December 2002. 
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Forthcoming in Yale lrurrnnf OII R q j r l a t i n n  (Spring 20031 

I .  Introdurlion 

In Winter 20w issoeo( thn Jm,rfjni, nhomnr]ordr. Gregory Sidak, and David 
Teece USn mim ia i l ed  on some emniirnir consequence+ oi Ihe 
T e I ~ ~ ~ r n ~ c a ~ o ~  Act a1 1996 a5 lmplernenled by l h h p  F d c d  
Communications Commission (K:c). 'lhr article. publ t rh~0 early in h e  
implementation Iphase of U8e Aci. contaiiieil many general arrerlions aihOul 
potential consequence. but contained no empirical evidmrc IST did. huuwer.  
d f e r  some interesting and testable propositions One of them suggests an 
irnparlnnl i s w e .  for which lmplernen~ation i s  rather siraightfowiud. JST pruposr 
&a1 mandatory unbundling increaes Ihe "tiskmerr arid cydicalily 01 Ule ILEC's 
fLnc1~mbent Local Exchange farriers) rconodc performance and, hence. on the 
R E C ' s  weighted-average CMI of capital. Mandatory unbundling r a i m  both 
componena of the weighted-average cost of capilal for RECr - eyuily and debt" 
(2000. 191. The purpose of this bnrf c ~ ~ e n t  is to perform that empirical lest 
and lo compare our empirical results with the expectationsol IST. 

11. The Impact of  Mandatory Unbundling: A n  Empirical Tell 

goal of the Telecommunications Act of 1996 w- IO " p r o ~ t e  
COm(,etitlan' and "reduce replation'' (1996 Art, Preamble). A6 p a l  of tldl eflort. 
the A r t  required the ILECr lo le- the elernen~ of their n e w o r b  - unbundled 
elements - tu their rivals a i  p"cces commensurate with COS&. jsrcandude hi 
mandatory u n b u n h g  will have adverse affect5 on the inveStmenl of both the 
inwrnbenl phone companies a well prosp~t ive  =gtrants. One of the many 

SDLlrces  of these i n v e s h e n t  distortions wbs h e  eHect of mandatory 
unbundling on the b i c u n h n t  local exchange carriers' (ILECs) C05l  of capital 






